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Description 

Field of the Invention 

[0001] This invention relates to communications 
systems and, more particularly, to call centers with 
agents sen/Icing customer telephone calls. 

Background of the Invention 

[0002] Communications systems with call centers 
are known. Such systems are typically used as a means 
of distributing telephone calls among a group of call 
center agents of an organization. As calls are directed 
to the organization from the public switch telephone net- 
work (PSTN), the communications system directs the 
calls to its call center agents based upon some algo- 
rithm. For example, a communications system such as 
an automatic call distributor (ACD), a public branch 
exchange (PBX), or a central office exchange service 
(centrex) may recognize a call target based upon an 
identity of an incoming trunk line and route the call 
accordingly. 

[0003] In systems associated with service organi- 
zations, where many calls are received and handled by 
many call center agents, it may be important for a call 
center agent to have ready access to customer files. In 
such a situation, a database Is maintained of existing 
customers. Customer records may be displayed on call 
center agent terminals as the call center agent con- 
verses with specific customers. The communications 
system may transfer an identifier of the customer to the 
database based upon an automatic number identifica- 
tion (AN I) facility, operating from within the PSTN. A 
host computer, in turn, displays the customer records 
via a computer terminal of the selected call center agent 
at the time the call is delivered. 

[0004] Once a connection is made, call center 
agents are responsible for servicing customers. Call 
center agents may provide product support, take sales 
orders, and handle inquires. In essence, the call center 
agents provide the wide array of services that the com- 
panies that use them require. Thus, the effectiveness 
and efficiency of a call center depends on the perform- 
ance of the call center agents. Call center supervisors 
manage call center agents and are responsible for mon- 
itoring their performance. Call center supervisors, pri- 
marily, monitor call center agents to assure the quality 
of customer service. 

[0005] Currently, monitoring by a call center super- 
visor of call interactions between customers and call 
center agents is performed either In real time or by 
recording selected conversations on tape and reviewing 
them at a later time. In communications systems, there 
typically exist features that are integral to the system 
and that enable monitoring of call center agent perform- 
ance. These capabilities are generally manual and have 
significant limitations. For example, if a call center 



supervisor decides to listen to call center agent A while 
call center agent B is having trouble handling a cus- 
tomer, then the call center supervisor has chosen the 
wrong call interaction to listen to. By monitoring calls 

5 randomly, the call center supervisor may not hear many 
of the troublesome call interactions. Further, another 
manual method of monitoring occurs when a call center 
agent requests the call center supervisor to monitor a 
call. This manual method of monitoring may be useful 

10 when the customer is known to be difficult, but may not 
be useful if the call center agent Is partly responsible for 
the troublesome interaction. For instance, if the call 
center agent causes a customer to become irate, the 
agent most likely will not let the call center supervisor 

/5 know about the troublesome call interaction. By missing 
such call interactions and not being able to remedy such 
situations, customers may become disappointed and 
upset with the level of service provided by the company. 
[0006] The existing method of detecting difficult 

20 calls of communications systems requires the supervi- 
sor to randomly select call interactions to monitor. As a 
consequence, many troublesome calls may go undetec- 
ted, and thereby, the quality of service provided by 
agents may degrade. Accordingly, a need exists for a 

25 better method of detecting troublesome call interactions 
of a communications system with a call center. 

Summary 

30 [0007] The present invention, accordingly, provides 
a system and method for automatically detecting prob- 
lematic calls that overcomes or reduces the disadvanta- 
geous and limitations associated with prior agent 
monitoring methods and systems. 

35 [0008] Illustrated embodiments reduce the disad- 
vantage of randomly selecting call interactions for mon- 
itoring by providing a system and method of detecting 
problematk; call interactions of a communications sys- 
tem. By monitoring call associated information, speech, 

40 and voice characteristics of the call interaction, the like- 
lihood of detecting problematic call interactions is 
increased. 

Brief Description of the Drawings 

45 

[0009] The foregoing advantageous features of the 
Invention will be explained in greater detail and others 
will be made apparent from the detailed description of 
the preferred embodiment of the present invention 
50 which is given with reference to the several figures of 
the drawing, in which: 

FIG. 1 is a simplified functional block diagram of the 
automatic call distribution system in accordance 
55 with an illustrated embodiment of the invention; 

FIG. 2 is a simplified flow chart of the problematic 
call detection method used by the system of FIG. 1 ; 
FIG. 3 Is a simplified flow chart of the setup moni- 
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toring block 20 of the problematic call detection 
method of FIG. 2; 

FIG. 4 is a simplified flow chart of the monitor con- 
nection for call associated information block 21 of 
the probiematic call detection method of FIG. 2; 
FIG. 5 is a simplified flow chart of the monitor 
speech block 22 of the problematic call detection 
method of FIG. 2; and 

FIG. 6 is a simplified flow chart of the monitor voice 
block 23 of the problematic call detection method of 
FIG. 2. 

Detailed Description 

[0010] Shown in Fig. 1 is a communications system 
100 shown in a context of use. The communications 
system 100 functions to selectively and automatically 
interconnect a caller 20 calling through the public 
switched telephone network (PSTN) 10 to one of a 
number of agent telephones 1-N (3, 6, or 11) where N 
may be a preselected number greater than one. 
Although the communications system 1 00 is described 
with reference to an automatic call distributor (ACD), a 
PBX or centrex system may also be used in place of the 
ACD. Further, implementing a call center with any of 
these switching systems is considered to be equivalent 
and variations will not further be discussed. For a more 
detailed discussion of automatic call distributors, refer- 
ence may be made to U.S. Pat. No. 5.268,903 to Jones 
et al. entitled "Multichannel Telephonic Switching Net- 
work With Different Signaling Formats and Con- 
nect/PBX Treatment Selectable For Each Channel", 
issued December 7. 1993; U.S. Pat. No. 5.140.611 to 
Jones etal, entitled "Pulse Modulated Self-Clocking and 
Self-Synchronizing Data Transmission and Method for a 
Telephonic Communication Switching System", issued 
Aug. 8, 1992 and U.S. Pat. No. 5,127,004 to Lenihan et 
al. entitled "Tone and Announcement Message Code 
Generator for a Telephonic Switching System and 
Method", issued Jun. 30, 1992. 

[0011] Further, although the present invention is 
described in reference to the PSTN 10. a packet- 
switched voice network or other equivalent network 
where voice calls are relayed to a call center may be 
used. For example, where voice calls are transmitted 
over a global network, such as the Internet using Inter- 
net Protocol (IP) a packet-switched communications 
network implements the system of transmitting the call. 
[0012] In addition to the agent telephone (3, 6. or 
11), the agent has a computer consisting of a terminal 
and an input device, such as a keyboard or mouse. 
Additionally, the agent may wear a headset which pro- 
vides audio communications between the agent and the 
caller. The headset may be connected to the caller 
through the agent's telephone (3, 6, or 1 1 ) and the ACD 
9. The headset may also be connected to the caller 
(using voice over IP) through the agents terminal (2, 5, 
or 12), the host 8 and the Internet. The headset typically 



includes a microphone and one or more speakers. 
Accordingly, the voice of the caller is heard by the agent 
through the headset and may be recorded by a record 
device in the agent tenminal (2, 5, or 12) or by a host 
5 computer 8. 

[0013] In addition to the agent telephones (3, 6, 11), 
the ACD 9 also interfaces with a host computer 8. The 
host 8 functions to provide agent workstations (2. 5. 12) 
with infomriation from the ACD 9 and a database 7. For 
10 example, as calls are received from the PSTN 1 0, call 
associated infomnation (e.g., AN I, DNIS, etc.) may be 
delivered to the workstation (2, 5, or 12) along with the 
call. Where AN I information is delivered along with the 
call, the workstation (2, 5, or 12) may use the ANI infor- 
ms mation as a file identifier to retrieve customer informa- 
tion from the database 7. In the example of voice over 
IP, call associated information may include the cus- 
tomer's email address. 

[0014] In accordance with an embodiment of the 

20 present invention, a method for automatically detecting 
problematic calls by an ACD is provided comprising the 
steps of: (a) monitoring calls for problematic call 
attributes, and (b) notifying a supervisor when a call is 
determined to be problematic. Problematic may mean a 

25 call interaction which is difficult or complex, a customer 
who is difficult to deal with, or a situation which is per- 
plexing. As an example, in a retail sales organization, a 
problematic call may be one in which the agent has dif- 
ficulty in concluding a sale or one in which an argument 

30 takes place between the agent and customer. In an 
emergency response center, a problematic call may be 
one in which the agent does not properly provide emer- 
gency information to the caller or one in which the agent 
and caller exchange obscene words. 

35 [0015] The step of monitoring calls for problematic 
call attributes functions to provide a prediction of call 
interactions which may be problematic. The step of noti- 
fying a supervisor when a call is determined to be prob- 
lematic functions to alert an individual who may be able 

40 to assess the situation and, if problematic, may be able 
to remedy it. If the monitoring system detects a prob- 
lematic call, the supervisor is automatically notified of 
the call. Further, additional information relating to the 
telephone call, such as length of the call, the time of the 

45 call and the like, may be downloaded to the supervisor 
terminal 14. 

[0016] Under an Illustrated embodiment, calls 
determined to be problematic may be recorded and may 
be later retrieved. The host 8 may record call interac- 

50 tions and send data about those calls determined to be 
problematic to the database 7. Then, the database 7 
stores recorded call Interactions. The supervisor may 
want to retrieve the recorded calls at a later date to ana- 
lyze the weaknesses of the call handling approach used 

55 by the call center agent and to detemnine where further 
training of the agent may be necessary. 
[0017] Referring now to FIG. 2, in an illustrated 
embodiment of the present invention, the step of moni- 
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toring calls for call attributes regarded as problematic 
may include (a) setting up the monitoring process (See 
block 20), (b) monitoring the connection for call associ- 
ated infomriation (see block 21), (c) monitoring speech 
(see block 22). (d) monitoring voice attributes (see block 
23) and (e) notifying the supervisor (see block 24). 
[0018] Referring now to FIG. 3, as a call session 
begins, call associated information may be used to 
determine the monitoring criteria to apply to the call. Ini- 
tially, a call is delivered to the agent telephone (3, 6, or 
11) or to the agent terminal (2, 5, or 12) (see block 21). 
Where an AN I, DNS, or other customer information is 
delivered along with the call (see block 22), such infor- 
mation may be used to determine the monitoring criteria 
for the call. Similarly, where the call arrives as voice over 
IR the IP address of the caller may be used to deter- 
mine the monitoring criteria, as may a list of Items that 
are already in a shopping basket of the caller. If the cus- 
tomer is a known customer (see block 23), then the pre- 
viously stored customer profile may be loaded from the 
database 7 into the host 8 (see block 24). Otherwise, a 
profile of normal thresholds may be used for monitoring 
(see block 27). Further, if the information in the cus- 
tomer profile identifies the customer as difficult (i.e. 
potentially problematic) (see block 25), then the call 
may be delivered to a supervisor (see block 26). Other- 
wise, If the customer is not known to be problematic, 
then the customer profile is used for monitoring (see 
block 28). Thus, the monitoring criteria will either be a 
specific customer profile or a normal profile (see block 
29). 

[0019] Referring now to FIG. 4, during the call, the 
call connection is monitored for call associated informa- 
tion that may signal that the call is problematic (see 
block 30). For example, if a call disconnect (see block 
32) occurs (i.e. initiated by the agent) after the call has 
been of a long duration (see block 33) or if during a 
sales presentation, the agent enters an order form 
application but does not conclude a sale (see block 34). 
[0020] Referring now to FIG. 5, as the call 
progresses, monitoring continues by processing speech 
associated with the call. Voice is received from the ACD 
9 or other communications system (see block 41) (e.g. 
via a three-party connection) and processed for speech 
attributes (see block 42). The processed speech is 
searched for indications of the use of profanity (see 
block 43), inappropriate language (see block 44) or use 
of the word "supervisor" (see block 46). Inappropriate 
language comprises stored parameters that includes 
words such as "hate," "kill," and "honey." Further, if pro- 
fanity or inappropriate language is found in the proc- 
essed speech, then the monitoring profile is searched to 
determine whether the speech is normal for the cus- 
tomer. If it is not, then the call is delivered to the super- 
visor (see block 24). For example, a customer from a 
Southwestern state may address the agent using the 
word "sugar" which typically may be considered inap- 
propriate language, but after comparing the language to 



the criteria in the monitoring profile may be considered 
to be normal for the customer. Thus, the call would not 
be considered to be problematic. 
[0021] Further, the processed speech is searched 

5 for indications of the caller's request to speak to the 
supervisor (see block 45). Such requests may comprise 
using words or phrases such as "supervisor," "boss," 
"manager," and "person in charge." If the processed 
speech includes any of these stored words, then it is an 

10 indication that the caller is asking to speak to the super- 
visor. Thus, the call would be considered problematic 
and the supervisor would be notified. 
[0022] In an alternative embodiment, the method 
may employ learning as a method of increasing the 

15 detection of problematic call interactions. The method 
recognizes and learns speech pattern regularities that 
appear over time. For example, a known customer may 
regularly use inappropriate language such as the use of 
the word "honey" to address the call center agent. The 

20 method may recognize this type of speech and learn 
that usage of speech of this type by this customer may 
not be problematic. The ability to predict speech may 
allow the problematic call system to be more efficient 
and increase the chances of accurately predicting prob- 

25 lematic call interactions. 

[0023] Referring now to FIG. 6, monitoring contin- 
ues by processing voice associated with the call. This 
includes parameterizing voice into attributes of pitch, 
and intensity (see block 51). As those skilled In the art 

30 will readily comprehend, monitoring of voice signals 
may be done in a number of well known manners, such 
as by estimating energy levels generated by the micro- 
phone of either party. Pitch and intensity may be meas- 
ured by detecting energy levels of the call across a 

35 voice spectrum. Energy levels, in general, may be 
measured as an indication of an argument. Changes in 
pitch during a conversation may likewise indicate a 
developing dispute. Further, these voice attributes may 
be compared to the customer's profile to determine 

40 whether they are abnormal for the customer. If any of 
the conditions for a problematic call occur, then the call 
may be delivered to the supervisor (see block 14) or 
recorded for later review by the supervisor. 
[0024] Further, monitoring may detect when fre- 

45 quent interruptions occur (see block 55) signifying a 
problematic call interaction. This may be done by com- 
paring PCM samples from a forward voice channel (i.e. 
voice from the caller to the call center agent) with PCM 
samples from a reverse voice channel (i.e. voice from 

50 the call center agent to the caller). By comparing the 
temporal proximity of the PCM samples above a certain 
threshold level on the two channels, detection of Inter- 
ruptions can occur. If frequent interruptions occur, then 
the call may be delivered to the supervisor (see block 

55 1 4) or recorded for later review by the supervisor. 

[0025] At the end of a call interaction, certain calls 
may be copied to the database 8 for use at a future date. 
Further, a means for playing back the call may be pro- 
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vided. An embodiment of the invention allows the super- 
visor the ability to listen to all recorded calls or to select 
specific calls to listen to. In doing this, the call center 
supervisor may specify the recorded call interaction that 
he/she desires to play back. The supervisor may select 5 
only those calls where the voice volume exceeds a 
specified threshold. Alternatively, the supervisor may 
recognize and specify a normal pitch and word rate for 
an agent and select any conversation where the pitch or 
word rate exceeds a threshold. Further, the same crite- 70 
ria may be established for the other party to a conversa- 
tion. 

[0026] The method and system of this embodiment 
will then retrieve the recorded call interaction. Each 
recorded call may have an associated time stamp that is 
describes when the recording started and the number of 
minutes of monitoring that were actually recorded. 
[0027] Normally, recorded call playback is at the 
same speed as the actual conversation. Supervisors 
may, however, elect to speed up the playback by 20 
depressing a dial pad key or selecting menu items on 
terminal 14. Additionally, call center supervisors may 
elect to "jump back" or "skip ahead" or "skip over" the 
call completely. 

[0028] Once a call center supervisor listens to a 25 
recorded monitoring session, the supervisor may elect 
to save or erase the recording. Supervisors may also 
voice annotate each monitored call by recording any 
number of messages that become inserted into the 
monitored call. These annotations may then be used 30 
when passing the recorded call to another supervisor or 
for commentary when the supervisor plays back the call 
during a coaching session with the call center agent. 
The supervisor may annotate each monitored call once 
or several times. Monitored sessions of the prefen*ed 35 
embodiment may be digitized and compressed and 
then stored on disk. 

[0029] A specific embodiment of a system and 
method of detecting problematic calls according to the 
present invention has been described for the purpose of 40 
illustrating the manner in which the invention is made 
and used. It should be understood that the implementa- 
tion of other variations and modifications of the inven- 
tion and its various aspects will be apparent to one 
skilled in the art, and that the invention is not limited by 45 
the specific embodiments described. Therefore, it is 
contemplated to cover the present invention, any and all 
modifications, variations, or equivalents that fall within 
the true spirit and scope of the basic underlying princi- 
ples disclosed and claimed herein. so 

1. A method of detecting problematic calls by a 
communications system, such method comprising 
the steps of: 

55 

monitoring calls for problematic call attributes; 
and 

notifying a supervisor when a call is deter- 



mined to be problematic. 

2. The method of detecting problematic calls as in 
emb. 1 wherein the step of monitoring calls further 
comprising using word recognition to detect Inap- 
propriate language. 

3. The method of detecting problematic calls as in 
emb. 2 wherein inappropriate language comprises 
profane and obscene language. 

4. The method of detecting problematic calls as in 
emb. 2 wherein the step of detecting inappropriate 
language further comprises comparing the inappro- 
priate language to stored appropriate language. 

5. The method of detecting problematic calls as in 
emb. 1 wherein the step of monitoring calls further 
comprises using word recognition to detect a 
caller's request to speak to a supervisor. 

6. The method of detecting problematic calls as in 
emb. 5 wherein detecting a caller's request to 
speak to a supervisor further comprises recogniz- 
ing words or phrases suggesting the supervisor. 

7. The method of detecting problematic calls as in 
emb. 6 wherein supervisor further includes one of a 
group including manager, boss, and "person In 
charge." 

8. The method of detecting problematic calls as in 
emb. 1 wherein the step of monitoring calls further 
comprising: 

measuring a stress level; 
comparing the measured stress level to a pre- 
determined threshold; and 
determining the call to be problematic when the 
measured stress exceeds the predetermined 
threshold. 

9. The method as in emb. 8 wherein the predeter- 
mined threshold further comprises stored voice 
attributes. 

10. The method of detecting problematic calls as in 
emb. 1 wherein the step of monitoring calls further 
comprises ascertaining when interruptions occur 
frequently. 

1 1 . The method of detecting problematic calls as in 
emb. 10 wherein the step of ascertaining interrup- 
tions further comprises detecting when a call center 
agent and caller are concomitantly talking. 

12. The method of detecting problematic calls as in 
emb. 10 wherein frequently comprises a stored 
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number. 

13. The method of detecting problematic calls as in 
emb. 1 wherein detecting further comprises notify- 
ing a supervisor if the call is from a known problem- 5 
atic customer. 

14. The method of detecting problematic calls as in 
emb. 13 wherein the known problematic customer 

is determined by retrieving call associated informa- io 
tion from a database of customer information which 
notes that a previous call interaction was problem- 
atic. 

15. The method of detecting problematic calls as in is 
emb. 1 wherein the step of detecting further com- 
prises identifying an abnormal call disconnection. 

1 6. The method of detecting problematic calls as in 
emb. 15 wherein abnormal further comprises 20 
detecting a long call duration and no sale. 

17. The method of detecting problematic calls as in 
emb. 1 6 wherein the detected long call duration fur- 
ther comprises comparing the call duration with a 25 
stored time value. 

1 8. The method of detecting problematic calls as in 
emb. 1 wherein the step of monitoring calls further 
comprises the steps of: 3o 

automatically recording each call interaction to 
form a call file; 

creating a lookup table for the call file; 

retrieving a selected call interaction; and 35 

playing back the recorded call interaction. 

1 9. The method of detecting problematic calls as in 
emb. 1 8 wherein the call file further comprises a 
profile of recorded call interactions. 40 

20. The method of detecting problematic calls as in 
emb. 18 wherein a lookup table comprises call 
associated information of date, time, ANI, DNIS. 
customer name or call length. 45 

21 . The method of detecting problematic calls as in 
emb. 1 8 wherein the step of playing back further 
comprises a user selecting a speed. 

50 

22. The method of detecting problematic calls as in 
emb. 18 further comprising adding voice annota- 
tions to the played back call. 

23. A system of detecting problematic calls by a ss 
communications system, such system comprising: 

means for monitoring calls for problematic call 



attributes; and 

means for notifying a supervisor when a call is 
determined to be problematic. 

24. The system of detecting problematic calls as in 
emb. 23 wherein the means for monitoring calls fur- 
ther comprises means for recognizing words to 
detect inappropriate language. 

25. The system of detecting problematic calls as In 
emb. 24 wherein inappropriate language comprises 
profane and obscene language. 

26. The system of detecting problematic calls as in 
emb. 24 wherein the means for recognizing words 
further comprises means for comparing the inap- 
propriate language to stored appropriate language. 

27. The system of detecting problematic calls as in 
emb. 23 wherein the means for monitoring calls fur- 
ther comprises means for word recognition to 
detect a caller's request to speak to a supervisor. 

28. The system of detecting problematic calls as in 
emb. 27 wherein the means for word recognition 
recognizes words or phrases suggesting the super- 
visor. 

29. The system of detecting problematic calls as In 
emb. 27 wherein supen^isor further includes one of 
a group including manager, boss, and "person in 
charge." 

30. The system of detecting problematic calls as in 
emb. 23 wherein the means for monitoring calls fur- 
ther comprises: 

means for measuring a stress level; 
means for comparing the measured stress 
level to a predetermined threshold; and 
means for determining the call to be problem- 
atic when the measured stress exceeds the 
predetermined threshold. 

31 . The system as in emb. 30 wherein the predeter- 
mined threshold further comprises stored voice 
attributes. 

32. The system of detecting problematic calls as in 
emb. 23 wherein the means for monitoring calls fur- 
ther comprises means for ascertaining when inter- 
ruptions occur frequently. 

33. The system of detecting problematic calls as in 
emb. 32 wherein the means for ascertaining when 
interruptions occur frequently further comprises 
means for detecting when a call center agent and 
caller are concomitantly talking. 
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34. The system of detecting problematic calls as in 
emb. 32 wherein frequently comprises a stored 
number. 

35. The system of detecting problematic calls as in s 
emb. 23 wherein detecting further comprises 
means for notifying a supervisor if the call is from a 
Icnown problematic customer. 

36. The system of detecting problematic calls as in io 
emb. 35 wherein the known problematic customer 

is determined by retrieving call associated informa- 
tion from a database of customer information which 
notes that a previous call interaction was problem- 
atic. IS 

37. The system of detecting problematic calls as in 
emb. 23 wherein the means for monitoring calls fur- 
ther comprises means for identifying an abnormal 
call disconnection. 20 

38. The system of detecting problematic calls as in 
enb. 37 wherein abnormal further comprises 
means for detecting a long call duration and no 
sale. 25 

39. The system for detecting problematic calls as in 
emb. 38 wherein the detected long call duration fur- 
ther comprises means for comparing the call dura- 
tion with a stored time value. ^ 

40. The system of detecting problematic calls as in 
emb. 23 wherein the means for monitoring calls fur- 
ther comprises: 

35 

means for automatically recording each call 

interaction to form a call file; 

means for creating a lookup table for the call 

file; 

means for retrieving a selected call interaction; 40 
and 

means for playing back the recorded call inter- 
action. 

41 . The system of detecting problematic calls as in 45 
emb. 40 wherein the call file further comprises a 
profile of recorded call interactions. 

42. The system of detecting problematic calls as in 
emb. 40 wherein a lockup table comprises call so 
associated information of date, time, AN I, DNIS, 
customer name or call length. 

43. The system of detecting problematic calls as in 
emb. 40 wherein the means for playing back further 55 
comprises means for a user selecting a speed. 

44. The system of detecting problematic calls as in 



emb. 40 further comprising means for adding voice 
annotations to the played back call. 

45. A system of detecting problematic calls by a 
communications system, such system comprising: 

a call monitor which monitors calls for problem- 
atic attributes; and 

an informer that notifies a supervisor when a 
call is determined to be troublesome. 

46. A system of detecting problematic calls as in 
emb. 45 wherein the call monitor comprises a pro- 
grammable computer. 

47. A system of detecting problematic calls as in 
emb. 45 wherein the call monitor further comprises 
of a voice recognizer which detects inappropriate 
language. 

48. A system of detecting problematic calls as in 
emb. 47 wherein inappropriate language comprises 
profane and obscene language. 

49. A system of detecting problematic calls as in 
emb. 47 wherein the voice recognizer further com- 
prises of an evaluatorto compare the inappropriate 
language to stored appropriate language. 

50. A system of detecting problematic calls as in 
emb. 45 wherein the call monitor further comprises 
a voice recognizer which detects a caller's request 
to speak to a supervisor. 

51. A system of detecting problematic calls as in 
emb. 50 wherein the voice recognizer identifies 
words or phrases suggesting the supervisor 

52. A system of detecting problematic calls as in 
emb. 51 wherein supervisor further includes one of 
a group including manager, boss, and 'person in 

charge." 

53. A system of detecting problematic calls as in 
emb. 45 wherein the call monitor further comprises: 

a stress measuring device which outputs the 
measured stress level; 

a comparator with inputs of the measured 
stress level and a predetermined threshold; 
and 

a problematic call indicator which designates 
that the measured stress level exceeds the pre- 
determined threshold. 

54. A system of detecting problematic calls as in 
emb. 53 wherein the predetermined threshold fur- 
ther comprises stored voice attributes. 
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55. A system of detecting problematic calls as in 
emb. 45 wherein the call monitor further comprises 
an interruption detector. 

56. A system of detecting problematic calls as in s 
emb. 55 wherein the interruption detector deter- 
mines when a call center agent and caller are con- 
comitantly talking. 

57. A system of detecting problematic calls as in io 
emb. 55 wherein the interruption detector further 
comprises an evaluator which compares the 
detected number of interruptions to a stored 
number. 

15 

58. A system of detecting problematic calls as in 
emb. 45 wherein the infonner comprises a notifier 
which alerts the supervisor if the call is from a 
known problematic customer. 

20 

59. A system of detecting problematic calls as in 
emb. 58 wherein the known problematic customer 
is specified in a database of customer information 
which notes that the previous call interaction was 
problematic. 25 

60. A system of detecting problematic calls as In 
emb. 45 wherein the call monitor further comprises 
a call duration detector for identifying an abnormal 
call disconnection. so 

61. A system of detecting problematic calls as in 
emb. 60 wherein normal further comprises detect- 
ing a long call duration and no sale. 

35 

62. A system of detecting problematic calls as in 
emb. 61 wherein an evaluator compares the long 
call duration with a stored time value. 

63. A system of detecting problematic calls as in 40 
emb. 45 wherein the call monitor further comprises: 

a recorder which togs each call interaction to a 
call file; 

a lookup table for identifying the call interac- 45 
tions in the call file; 

a retrieval system for selecting a call interac- 
tion; and 

a playback mechanism to listen to the selected 
call interaction. so 

64. A system of detecting problematic calls as in 
emb. 63 wherein the call file further comprises a 
profile of recorded call interactions. 

55 

65. A system of detecting problematic calls as in 
emb. 63 wherein the lookup table comprises call 
associated information of date, time, ANI, DNIS, 
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customer name or call length. 

66. A system of detecting problematic calls as in 
emb. 63 wherein the playback mechanism further 
comprises at least one control for a user selecting a 
speed. 

67. A system of detecting problematic calls as in 
emb. 63 further comprising an annotation mecha- 
nism for adding voice remarks to the played back 
call. 

Claims 

1. A method of detecting problematic calls by a com- 
munications system, such method comprising the 
steps of: 

monitoring calls for problematic call attributes; 
and 

notifying a supervisor when a call is deter- 
mined to be problematic. 

2. The method of detecting problematic calls as in 
claim 1 wherein the step of monitoring calls further 
comprising using word recognition to detect inap- 
propriate language. 

3. The method of detecting problematic calls as In 
claim 1 or 2 wherein inappropriate language com- 
prises profane and obscene language. 

4. The method of detecting problematic calls as in at 
least one of the preceding claims wherein the step 
of detecting inappropriate language further com- 
prises comparing the inappropriate language to 
stored appropriate language. 

5. The method of detecting problematic calls as in at 
least one of the preceding claims wherein the step 
of monitoring calls further comprises using word 
recognition to detect a caller's request to speak to a 
supervisor. 

6. The method of detecting problematic calls as in at 
least one of the preceding claims wherein detecting 
a caller's request to speak to a supervisor further 
comprises recognizing words or phrases suggest- 
ing the supervisor 

7. The method of detecting problematic calls as in at 
least one of the preceding claims wherein supervi- 
sor further includes one of a group including man- 
ager, boss, and "person in charge." 

8. The method of detecting problematic calls as in at 
least one of the preceding claims wherein the step 
of monitoring calls further comprising: 
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measuring a stress level; 
comparing the measured stress fevel to a pre- 
determined threshold; and 
determining the call to be problematic when the 
measured stress exceeds the predetermined s 
threshold. 

9. The method as in claim 8 wherein the predeter- 
mined threshold further comprises stored voice 
attributes. io 

10. The method of detecting problematic calls as in at 
least one of the preceding claims wherein the step 
of monitoring calls further comprises ascertaining 
when interruptions occur frequently. is 

11. The method of detecting problematic calls as in at 
least one of the preceding claims wherein the step 
of ascertaining intenruptions further comprises 
detecting when a call center agent and caller are 20 
concomitantly talking. 

12. The method of detecting problematic calls as In 
claim 10 wherein frequently comprises a stored 
number. 25 

13. The method of detecting problematic calls as in at 
least one of the preceding clainns wherein detecting 
further comprises notifying a supervisor If the call is 
from a known problematic customer. so 

14. The method of detecting problematic calls as in 
cialm 13 wherein the known problematic customer 
is determined by retrieving call associated informa- 
tion from a database of customer information which 35 
notes that a previous call interaction was problem- 
atic. 

15. The method of detecting problematic calls as in at 
least one of the preceding claims wherein the step 40 
of detecting further comprises identifying an abnor- 
mal call disco nnection - 

16. The method of detecting problematic calls as in 
claim 15 wherein abnormal further comprises 45 
detecting a long call duration and no sale. 

17. The method of detecting problematic calls as in 
claim 1 6 wherein the detected long call duration fur- 
ther comprises comparing the call duration with a so 
stored time value. 

18. The method of detecting problematic calls as in at 
least one of the preceding claims wherein the step 

of monitoring calls further comprises the steps of: ss 

automatically recording each call interaction to 
form a call file; 



creating a lookup table for the call file; 
retrieving a selected call interaction; and 
playing back the recorded call interaction. 

19. The method of detecting problematic calls as in 
claim 18 wherein the call file further comprises a 
profile of recorded call Interactions. 

20. The method of detecting problematic calls as in 
claim 18 wherein a lookup table comprises call 
associated information of date, time, ANl, DNIS, 
customer name or call length. 

21. The method of detecting problematic calls as in 
claim 18 wherein the step of playing back further 
comprises a user selecting a speed. 

22. The method of detecting problematic calls as in at 
least one of the preceding claims further compris- 
ing adding voice annotations to the played back 
call. 

23. A system of detecting problematic calls by a com- 
munications system, such system comprising: 

a call monitor which monitors calls for problem- 
atic attributes; and 

an informer that notifies a supervisor when a 
call Is determined to be troublesome. 
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